
Prognostic factors in radical cystectomy affecting 
survival 



Erdogan Aglamis 1 , Gokhan Toktas 2 , Erdinc Unluer 2 , Cemal Tasdemir 3 , Cavit Ceylan 2 



Abstract 

Introduction: The aim of the study was to evaluate the prognostic factors in rad- 
ical cystectomy affecting survival. 

Material and methods: A total of 100 hundred patients were included in the 
study. Incontinent diversion was applied to 73 of these, and continent diversion 
to 27. Prospective and retrospective data of the patients were examined. The 
prognostic value for survival was evaluated for of lymph node involvement, 
tumor grade (low grade: grade 0-1 1, high grade: > III or epidermoid carcinoma), 
tumor stage (low stage: stage pT0-2, high stage: stage > 3a pT3a), presence of 
preoperative unilateral of bilateral hydronephrosis, presence of preoperative 
uremia (serum urea value: < 60), and age (> 70 and < 70 years of age) on sur- 
vival were investigated. Kaplan-Meier survival analysis and Log-Rank statistical 
methods were used in the study. 

Results: Grade, stage, uremia, and lymph node involvement had significant 
effects on survival (p values 0.0002, 0.03, 0.01, and 0.02, respectively). Presence 
of preoperative hydronephrosis and age had no statistically significant effects 
on survival (p values 0.8 and 0.2, respectively). 

Conclusions: Tumor grade, tumor stage, preoperative uremia, and lymph node 
involvement are prognostic factors affecting survival. Advanced age and pres- 
ence of preoperative hydronephrosis have no prognostic value for survival. The 
presence of uremia in the preoperative assessment of the patients is more 
important than hydronephrosis. 

Keywords: bladder cancer, radical cystectomy, prognostic factor. 



Introduction 

Invasive bladder tumors are defined as those that range from involve- 
ment of the superficial muscle layer of the bladder (stage T2) to those at 
stage T4, where the tumor infiltrates the prostatic urethra in continuity. 
Radical cystectomy is the gold standard treatment for locally invasive blad- 
der cancers [1, 2]. The main indications for radical cystectomy include mus- 
cle-invading bladder tumor, stage Tl recurring tumors with high grades and 
resistance to intravesical chemo-immunotherapy, widespread superficial 
tumors that cannot be treated with intravesical chemo-immunotherapy or 
transurethral resection, and in situ chemo-immunorefractory carcinoma. 
The main prognostic factors accepted for radical cystectomy include tumor 
stage, grade, multifocality, lymph node metastasis, vascular invasion and 
systemic spreading, performance status, systemic diseases such as car- 
diopulmonary diseases, anemia, and renal insufficiency, and genetic changes 
such as mutations in the P53 tumor suppression gene [3]. 
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Knowing the prognostic factors that affect the 
survival and the possible survival period of invasive 
bladder cancer patients and the complications 
observed after the treatment performed will no 
doubt play an important role in the choice of treat- 
ment modality and determination of the operation 
type. 

In our study, we aimed to determine the survival 
periods and the prognostic factors that affect the 
survival periods in patients who undergo radical 
cystectomy for bladder cancer. 

Material and methods 

The local ethics committee approved our study 
protocol. A total of 106 patients were involved in 
the study. All had undergone radical cystectomy 
because of bladder cancer within a period of 
8 years. Five patients were excluded since they 
could not be reached in the postoperative period. 
A sixth patient who had bad performance status 
died in the perioperative period and was also left 
out of the study. Additional oncologic diseases were 
further reasons for exclusion. In total, 100 patients 
were included in the study. Patients were preoper- 
ative^ evaluated by biochemical parameters/elec- 
trolyte analysis, lung X-rays, abdominal computed 
tomography, and renal ultrasonograms (USG) before 
radical cystectomy was performed. Patients were 
followed up at intervals of 3 months in the first 
year, at intervals of 6 months in the second and 
third years, and then at 1-year intervals. Lung 
X-rays, related biochemical parameters (electrolytes, 
blood gases), urine cytology and urinary system 
USG were performed at all follow-up visits. Intra- 
venous pyelograms were taken in patients with 
hematuria or hydronephrosis in the USG. Bone 
scans and computed tomography/magnetic reso- 
nance imaging were performed annually. Cytology 
of the irrigation fluid and urethroscopy-biopsy were 
performed in patients with urethrorrhagia where 
the incontinent diversion operation had been 
performed. Previous medical records of the 100 pa- 
tients were examined retrospectively, and new data 
for routine controls were also examined prospec- 
tively. In this study, 95 of the 100 patients were 
male (95%), and 5 (5%) were female. Of the 
73 patients who underwent incontinent diversion, 



69 had ileal conduits, and 4 had ureterocuta- 
neostomies. Of the 27 patients who underwent con- 
tinent diversion, Hautman urinary diversion was 
applied to 7, Mainz-ll to 3, and Studer urinary diver- 
sion to 17 (Table I). Mean hospitalization and fol- 
low-up periods, survival, and factors affecting sur- 
vival were examined. We evaluated the effects of 
tumor stage, grade, age (> 70 and < 70 years of 
age), lymph node involvement, uremia, and pres- 
ence of uni- or bilateral hydronephrosis on survival. 
Grade 0 and 2 were considered as low grade, and 
grade 3 and 4 and epidermoid carcinoma were con- 
sidered as high grade. Stage T0-T2 patients were 
considered as low stage, and stage > T3a were con- 
sidered as high stage. Patients with serum urea lev- 
els > 60 mg/dl were considered as uremic. Postop- 
erative local recurrence, distant metastases, and 
urethral recurrence rates were calculated. 

Statistical analysis 

The data were analyzed using SPSS version 13.0 
for Windows. Log-rank and Kaplan-Meier survival 
analysis tests were used in statistical analyses.was 
used {p< 0.05 was considered significantly). 

Results 

The mean age of the 100 patients was 56.16 ±8.53 
(min: 38 - max: 72) years, and the mean hospital- 
ization period was 5.19 ±6.44 (min: 7- max: 44) days. 
A total of 33 patients were > 70 years of age, and 67 
patients were < 70 years of age. The mean follow- 
up period was 27.7 ±23.6 months. Of the 100 
patients, 37 (37%) died. Of these 37 patients, 3 had 
diabetes mellitus and 4 had hypertension. No other 
diseases were evident that would negatively affect 
survival. 

Urethrectomy was performed upon finding ure- 
thral tumors in 5 patients (5%) at follow-up. Local 
recurrence was found in 2 patients (2%), and dis- 
tant metastases were found in 8 (8%). Patients who 
were classified as > T3b and/or those with lymph 
node involvement according to histopathological 
staging, or those patients with local recurrence or 
distant metastases in follow-up visits, were referred 
to oncology. 



Table I. Diversion types of the 100 patients included in the study 



Variable 






Number of patients 


n (%) 


Total, n (%) 


Incontinent 


Ileal conduit 

U reterocutaneostomy 


69 (69) 
4(4) 


73 (73) 


Continent 


Studer 


17 (17) 


27 (27) 




Hautman 


7(7) 






Mainz-ll 


3(3) 
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Table II. Mean survival period, 3-year survival, and p values in the patient group according to prognostic factors (log 
rank) 



Prncnn^tir fartnr 




Patipnt*; 

raLiti I L 


Wlpan survival + 

IVICCM 1 Jill VIVal _!_ 


3~year 


Vali ip nf n 






n (%) 


standard deviation 


survival [%] 










[months] 






Stage 


Low 


41 (41) 


33.3 ±3.6 


65 


0.03 




High 


59 (59) 


21.8 ±2.7 


25 




Grade 


Low 


33 (33) 


39.4 ±3.8 


70 


0.0002 




High 


67 (67) 


19.3 ±2.4 


23 




Lymph node 


Negative 


85 (85) 


28.1 ±2.4 


45 


0.02 




Positive 


15 (15) 


14.3 ±4.7 


10 




Uremia 


No 


80 (80) 


28.5 ±2.6 


45 


0.01 




Yes 


20 (20) 


16.5 ±3.4 


20 




Hydronephrosis 


No 


64 (64) 


26.8 ±2.7 


45 


0.8 




Yes 


36 (36) 


24 ±6.6 


35 




Age 


> 70 


67 (67) 


27.7 ±2.8 


43 


0.2 




<70 


33 (33) 


22.7 ±3.7 


35 






40 60 
Time [months] 

Figure L Survival for the entire patient group (Kaplan- 
Meier) 



Analysis of prognostic factors is presented in 
Table II. The mean survival for the 100 patients 
included in the study was 26 ±2.2 months. The 
3-year survival was 35% (Figure 1). 

Three-year survival in low stage patients was 
65% while the rate was 25% in high stage patients. 
The difference was statistically significant (p = 0.03, 
log-rank). Similarly, three-year survival rates in low 
grade and high grade patients were 70% and 23%, 
respectively. The difference was statistically signif- 
icant [p = 0.0002, log-rank) (Table II). 

Survival rate was detected to be significantly low 
in patients with pelvic node involvement. The three- 
year survival rate was 10% and 45% in patients 
with and without pelvic lymph node involvement, 
respectively (log-rank p = 0.02). The difference 
between 3-year survival rates of the patients with 
or without pre-operative unilateral or bilateral 
hydronephrosis was not statistically significant 
(p = 0.8, log-rank) (Table II). However, the 3-year 
survival rate was significantly lower in patients with 



serum urea level of > 60 mg/dl (p = 0.01, log-rank) 
(Table II). The difference between 3-year survival 
rates of the patients > 70 and < 70 years old was 
not statistically significant (p = 0.2, log-rank). 

Discussion 

Treatment protocols for bladder cancer are based 
on whether the tumor is superficial or invasive. 
While the first treatment for superficial bladder can- 
cer is almost always transurethral resection, more 
aggressive treatment modalities are applied for 
invasive bladder cancers, including partial cystec- 
tomy, transurethral resection, radiotherapy, and rad- 
ical cystectomy. Among these treatment alterna- 
tives, radical cystectomy is regarded as the gold 
standard. However, knowing the expected survival 
period, and the prognostic factors affecting survival, 
postoperative mortality and morbidity ratios, and 
the basal quality of life expected for the postoper- 
ative period are no doubt important in the selec- 
tion of treatment alternatives and the diversion 

type- 
Various figures have been reported for the 5-year 
survival after radical cystectomy performed because 
of invasive bladder cancer, including 68.9%, 51%, 
and 46% [4-6]. Similarly, different 3-year survival 
rates have been reported, at 54.1% and 76.3% 
[4, 7]. Tumor stage is reported as an effective prog- 
nostic factor in determining survival [8-11]. This was 
also the case in the present study, as increased 
tumor stage negatively affected prognosis for sur- 
vival. The 5-year survival in the follow-up of 58 pa- 
tients reported by Hammar Ather et al. following 
radical cystectomy was 87% for PT0, 44% for PT2 
and 40% for PT3 patients [10]. In another study, 
5-year survival was 78% for stage T2, 70% for T3a, 
58% for T3b, and 46% for T4a patients [12]. Since 
the mean follow-up period for our patients was 
27.7 months, the 3-year survival was extrapolated, 
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and was estimated at 35%. Factors such as car- 
diopulmonary disease rate, and the presence of any 
other accompanying disorders such as diabetes 
mellitus or liver and kidney dysfunctions, as well as 
the experience of the surgical team and the surgi- 
cal techniques used, can also be causes of varia- 
tions in survival rates from those previously report- 
ed in the literature. However, the prognostic value 
of tumor stage is a generally accepted opinion 
worldwide. 

Tumor grade is an important prognostic factor in 
patients who have undergone radical cystectomy. 
Survival rates for patients with high-grade tumors 
are poorer than for those with low grade tumors 
[4, 9]. The 5-year follow-up results of 1026 patients 
who underwent radical cystectomy indicated that 
tumor grade, pathological stage, and lymph node 
involvement were prognostic factors that signifi- 
cantly affected survival [13]. The 5-year survival in 
a study performed on 105 patients who underwent 
radical cystectomy was 85.2% for low-grade tumors, 
and 59.9% for high-grade tumors [4]. In another 
study performed on 93 patients, the 5-year survival 
was 72% for low grade and 44% for high-grade 
tumors [6]. The presence of a high-grade tumor is 
therefore indicated as a prognostic indicator for poor 
survival in patients following radical cystectomy in 
almost all of the studies reported in the literature. 
The findings of our study were in agreement, as 
grade was an effective prognostic indicator of sur- 
vival. Patients must therefore be selected according 
to the biology of their tumors, and cystectomy must 
be suggested in the early period for low grade 
tumors, with additional therapies such as 
chemotherapy or radiotherapy proposed if required, 
although this remains controversial. 

Regional lymph node involvement in patients 
scheduled to undergo radical cystectomy is also an 
important prognostic factor. Survival rates sub- 
stantially decline in patients with lymph node 
involvement [7, 14-16]. In the follow-up of 90 radi- 
cal cystectomy patients, the 5-year survival was 
22% and 38% in patients with and without lymph 
node involvement, respectively [8]. In another study 
performed on 248 radical cystectomy patients, 
lymph node involvement was found in 40 patients 
(16%), and the 5-year survival was 14 and 42% in 
groups with and without lymph node involvement, 
respectively [17]. These studies all indicate that 
lymph node involvement is not a good factor to use 
for prognosis. Our findings also support this, as the 
3-year survival rate was 10% in patients with lymph 
node involvement and 45% in those without lymph 
node involvement; this difference was statistically 
significant. Lymph node involvement in patients 
who undergo radical cystectomy must be consid- 
ered as a predictor of a poor prognosis for survival, 
and additional therapies such as chemotherapy or 



radiotherapy must be considered. Frozen specimen 
results following pelvic lymphadenectomy will be 
important in determining the urinary diversion type 
to be applied. 

Stockle etai, in a study on 46 patients, showed 
that adjuvant chemotherapy drastically reduced the 
tumor reoccurrence risk in patients who had > PT3b 
and/or lymph node involvement [18]. We also 
referred our stage > PT3b patients and/or patients 
with lymph node involvement to oncology. 

In our study, the presence of bilateral or unilat- 
eral preoperative hydronephrosis had no statisti- 
cally significant effect on survival. In contrast, an 
analysis of 20 patients (20%) with preoperative ure- 
mia revealed that preoperative uremia was a fac- 
tor that predicted a poor prognosis for survival [19]. 
A study by Bartsch et al. on 133 patients with 
hydronephrosis concluded that hydronephrosis 
could indicate a tumor in an advanced state; how- 
ever, it was not an effective prognostic factor for 
survival. In contrast, a study by Skinner et al. on 
415 patients with radical cystectomy found unilat- 
eral hydronephrosis in 22.7% of patients, and bilat- 
eral hydronephrosis in 5.3%, and they reported the 
presence of hydronephrosis in patients as an indi- 
cator of poor prognosis for survival. Survival was 
found to be significantly reduced, particularly in 
cases with bilateral hydronephrosis [18]. However, 
serum urea levels or serum creatinine levels were 
not evaluated in that study. Therefore, whether the 
decrease in survival was truly related to hydro- 
nephrosis or was due to insufficiency of renal func- 
tions is not known. In our study, since the number 
of patients with serum creatinine level > 2.5 mg/dl 
was small (4 patients), statistical evaluation was 
not possible; however, uremia did have a significant 
effect on survival. Renal function is therefore an 
important criterion when determining the treat- 
ment options and selecting the operation type in 
patients with invasive bladder cancer. However, the 
presence of hydronephrosis alone is insufficient for 
this type of evaluation, and it would be wise to con- 
sider it together with serum urea and creatinine. 

Our study indicated that age had no effect on 
survival. In a study performed by Wood etai, 136 pa- 
tients with radical cystectomy were examined, and 
no differences of morbidity and mortality were seen 
between age groups over and under 70 years of 
age [19]. In another study, morbidity and mortality 
rates in 50 patients over 70 years of age were 
examined, and no differences were seen when com- 
pared to younger age groups with respect to mor- 
tality and complication rates. These authors con- 
cluded that radical cystectomy could also be safely 
performed on elderly patients [20]. In a study con- 
ducted on 93 patients consisting of 50 males and 
43 females, gender was found to have a significant 
effect on survival, while age had no such effect [7]. 
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We were unable to analyze the effect of gender on 
survival in our study, since the number of females 
was very small. 

Age is not a criterion in bladder cancers when rad- 
ical cystectomy is considered. The expected mean age 
differs among countries; in our study age groups were 
divided into groups > 70 years of age and < 70 years 
of age for evaluation, and the statistical analysis indi- 
cated no effect of age on survival. According to these 
results, we can say that age must not be the sole cri- 
terion when assessing the patients with invasive blad- 
der cancer for radical cystectomy and urinary diver- 
sion. The performance status of the patient and the 
presence of any disease that constitutes a risk for 
a major operation must also be taken into considera- 
tion. Radical cystectomy and urinary diversion are 
treatment options that can be selected safely even in 
elderly patients. 

In conclusion, tumor grade, followed by tumor 
stage, preoperative uremia, and lymph node involve- 
ment, are prognostic factors that affect survival fol- 
lowing radical cystectomy. In contrast, advanced 
age and the presence of preoperative hydronephro- 
sis had no prognostic effect on survival. Determi- 
nation of the presence of uremia in the preopera- 
tive assessment of the patients was more 
important than determination of hydronephrosis. 
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